Plasmid DNA Manufacturing for Indirect and Direct Clinical Applications.
Plasmid DNA is currently gaining increasing importance for clinical research applications in gene therapy and genetic vaccination. For direct gene transfer into humans, good manufacturing practice (GMP)-grade plasmid DNA is mandatory. The same holds true if the drug substance contains a genetically modified cell, for example chimeric antigen receptor (CAR) T cells, where these cells as well as the contained plasmids are used. According to the responsible regulatory agencies, they have to be produced under full GMP. On the other hand, for GMP production of, for example, mRNA or viral vectors (lentiviral vectors, adeno-associated virus vectors, etc.), in many cases, High Quality Grade plasmid DNA is accepted as a starting material. The manufacturing process passes through different production steps. To ensure the right conditions are used for the plasmid, a pilot run must be conducted at the beginning. In this step, a followed upscaling with respect to reproducibility and influences on product quality is performed. Subsequently, a cell bank of the transformed productions strain is established and characterized. This cell bank is used for the cultivation process. After cell harvesting and lysis, several chromatography steps are conducted to receive a pure plasmid product. Depending on the respective required quality grade, the plasmid product is subject to several quality controls. The last step consists of formulation and filling of the product.